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DETAILED ACTION 

Election/Restrictions 

1 . Applicants' election without traverse of claims 5-1 1 and cancellation of non- 
elected claims 1-4 in the reply filed on 23 December 2004 is acknowledged. 

Claim Rejections - 35 USC § 103 

2. Claims 5-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
5308382 (Prasad) in view of US 6442949 B1 (Laskaris et al.). Please note that minus 
any clear definition in the Applicants' disclosure, the "gas contaminant cleaning system" 
recited in the claims is understood in light of the specification as being a means for 
combining the gas stream from the storage space with gas from the purge gas 
generator. 

Regarding claim 5, Prasad discloses a system comprising a storage unit having a 
storage space 3, a purge gas generator 1 and 2, a means 5 for passing gas from the 
purge gas generator 1 into the storage space 3, a gas contaminant cleaning system 
wherein a portion of the gas from the storage space 3 is combined with gas from the 
purge gas generator 1 (column 5, lines 25-31) and a means 9 and 10 for passing gas 
from within the storage space 3 to the gas contaminant cleaning system. See 
particularly Figure 2. Prasad fails to disclose a cryocooler having a cold head, means 
for passing gas from the purge gas generator to the cold head of the cryocooler, and 
means for passing fluid from the cold head of the cryocooler into the storage space 3. 
Laskaris et al. teach a refrigeration system wherein a cooling fluid is passed to the cold 
head 56 of a cryocooler in order to cool the cooling fluid to cryogenic temperatures 
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(column 5, lines 60-67). The cooling fluid is then passed to a device to enable cooling 
of the device. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have provided a cryocooler (cold head) in the system 
disclosed by Prasad, particularly on line 5, in the manner taught by Laskaris et al. in 
order to cool the gas entering the storage space and produce a cold storage 
environment that could be used, for example, to preserve perishables or house devices 
requiring cryogenic temperatures. 

Regarding claim 6, by placing the cryocooler cold head taught by Laskaris et al. 
on line 5 of the system disclosed by Prasad as discussed above, the means for passing 
gas from the purge gas generator to the cold head of the cryocooler includes the gas 
contaminant cleaning system. 

Regarding claim 7, Prasad fails to disclose that the gas contaminant cleaning 
system comprises an ejector. Laskaris et al. further teach the use of such an ejector 90 
that combines a portion of the used cooling fluid from return line 66 with the stream of 
cooling fluid in 62 to produce a combined stream that is subsequently passed to the 
cold head 56 of the cryocooler (column 8, lines 44-54 and Figs. 4 and 5). It would have 
been obvious to one of ordinary skill in the art to have further modified the system 
disclosed by Prasad to use the ejector taught by Laskaris et al. in the gas contaminant 
cleaning system because the ejector would allow for thorough mixing of the gases and 
Laskaris et al. further teach that use of an ejector could reduce the size of the system 
compressor (column 9, lines 54-56). 
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Regarding claims 8 and 9, Prasad discloses that the purge gas generator 
comprises an air compressor 2 and an air cleaning system 1, and that the air cleaning 
system 1 may comprise a membrane nitrogen generator. See column 3. 

Regarding claim 10, Prasad fails to disclose a heat exchanger wherein the 
means for passing gas from the purge gas generator to the cold head of the cryocooler 
includes the heat exchanger, and the means for passing gas from within the storage 
space to the gas contaminant cleaning system includes the heat exchanger. Laskaris et 
al. further teach a heat exchanger 64 located on line 62 that passes the cooling fluid to 
the cold head 56 of the cryocooler and line 66 that returns the used cooling fluid, such 
that the fluids in the separate lines are brought into counter-flow heat exchange 
relationship, thus enabling the used cooling fluid in line 66 to cool the fluid in line 62 
prior to the latter being passed to the cold head 56 (column 5, lines 42-59). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have further modified the system disclosed by Prasad to include the heat exchanger 
taught by Laskaris et al. in order to place the gas from the purge gas generator in line 5 
in heat exchange relationship with the gas returning from the storage space in line 9 
such that the coldness of the returning gas is not wasted to the surrounding 
environment, and such that the gas in line 5 is pre-cooled prior to being passed to the 
cold head, which would reduce the burden on the cryocooler. 

Regarding claim 1 1 , Laskaris et al. disclose that the cryocooler is a pulse tube 
cryocooler (column 6, lines 15-18). It is inherent that the pulse tube cryocooler 
comprises a pressure wave generator and a pulse tube containing a working gas for 
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receiving the pressure wave from the pressure wave generator, as is already well 
established in the art. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 6477847 B1 (Bonaquist et al.): discloses the use of a pulse tube cryocooler in 
providing refrigeration to a circulating fluid. 

US 6438969 B1 (Laskaris et al.): discloses a refrigeration system comprising a 
cryocooler, an ejector, and a counter-flow heat exchanger. 

US 5003787 (Zlobinsky): discloses a biological refrigeration system comprising a 
storage unit containing a coolant wherein the coolant is removed from the 
storage unit, cooled by a refrigeration system, and re-circulated to the storage 
unit. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard L. Leung whose telephone number is 571-272- 
481 1 . The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Denise L. Esquivel can be reached on 571-272-4808. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Richard L. Leung 
Examiner 
Art Unit 3744 
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